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Introduction

During SA2#28 in Bangkok a Work Item was approved to study and develop the overal architecture aspects for IP-flow-based bearer charging within the context of a Technical Report [TR 23.8xy].

This contribution takes some of the relevant aspects under consideration, derives some architectural requirements, and lays out a high level architecture that we hope could serve as a starting point for further discussions. 

Considerations

Recent 3GPP Releases have developed or are developing standards for a variety of different PS-based services:

· Non-realtime services, e.g. Presence, IMS messaging, etc…

· Realtime services, e.g. IMS multimedia sessions, Packet-switched streaming, MBMS, etc…

Additionally, operators provide PS bearer connectivity for users to access e.g. their E-mail, FTP, web-based services – these application-level services themselves may also be provided by the operator.

Conclusively, it can be stated in general that a PDP Context will carry a diverse mix of traffic – both from the accessed services point of view, and from the service provider point of view (operator or external). 

We see that at least the following areas will need to be addressed within the context of [TR 23.8xy]: 

The level of traffic differentiation and service-flow awareness

The current level of traffic differentiation and traffic-type awareness needs to be extended beyond APN and PDP Context level. It shall be possible to apply differentiated charging within a PDP Context for the traffic flows belonging to different services (a.k.a. service flows). 

In general, traffic generated by a certain service/application comprises one or multiple IP flows. Consequently, it is desirable to enable the PS domain to provide charging differentiation on the service-flow level. A service flow carries the traffic related to a particular service or application, and may encompass one or multiple IP-flows.

Note, however, that providing IP flow charging is a different function from providing differentiated traffic treatment on the IP-flow level. The relationship of the PDP Context based SBLP mechanisms of the Go interface and the IP-flow based charging mechanisms will have to be carefully studied.

At the same time, charging and tariffing models shall be possible to be applied to both pre-paid and postpaid subscribers, the above considerations are thought to be evenly applicable to both online and offline (incl. CDR-based pre-paid) charging. 

Generic nature of bearer charging

The current GPRS online charging solutions are built around CAMEL due to the desire to reuse the CS-domain online charging infrastructure. As such, CAMEL is well serving its purpose: it has proven realtime capabilities, and enables smooth CS-domain integration possibilities for operators. 

At the same time, Rel6 is bound to provide a multi-access environment for IP-based services – as a clear example, the stage-2 work for integrating WLAN-access to 3GPP systems is nearing completion. This points towards a need for generic native IP charging mechanisms. These mechanisms should also fulfil the traffic differentiation considerations discussed above, and thus would serve as an ideal amendment for the PS domain.   

Taking the above motivations for architectural evolution into account, it needs to be analysed how the GPRS core network entities (and the WLAN interworking architecture elements) are effected. 

· The PS core will need to provide functions to enable differentiated charging control and accounting data collection. Being the gateway edge router in the GPRS infrastructure, the GGSN comes as a natural choice for providing these new features. 

· Looking at the WLAN interworking architecture in [TS 23.234], the user packets traverse the Packet Data Gateway, hence the PDGw is the appropriate functional element to enable differentiated charging control and accounting data collection. 

Proposal

Based on the considerations above it is proposed to add the following architectural requirements and initial architecture figure to [TR 23.8xy]: 

********************************************** Added text *******************************************

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TS 21.905 [2] and the following apply:

Service flow: aggregate set of IP-flows  
4
General Charging Architecture Requirements

Editor's note: This clause is planned to contain the relevant architecture requirements related to IP flow level charging.

The current level of traffic differentiation and traffic-type awareness of the GPRS architecture shall be extended beyond APN and PDP Context level. It shall be possible to apply differentiated charging for the traffic flows belonging to different services (a.k.a. different service flows) even if they use the same PDP Context. 

Charging and tariffing models described in this Technical Report shall be possible to be applied to both pre-paid and postpaid subscribers, i.e. to both online and offline charging.

The GPRS online charging solutions up to Release 5 are built around CAMEL mechanisms that provide online access- and charging-control for GPRS - pertaining to PDP Contexts of an APN. 

The evolved bearer charging architecture developed in this Technical Report shall use generic native IP charging mechanisms to the extent possible in order to enable the reuse of the same charging solution and infrastructure for different type of IP-Connectivity Networks.

Note: Providing differentiated service-flow-based charging is a different function from providing differentiated traffic treatment on the IP-flow level. At the same time, the relationship of the PDP Context based service-based local policy mechanisms of the Go interface and the IP-flow based charging mechanisms will have to be carefully studied.

5
Architectural Concept

5.1
Architecture and Reference Points

Editor's note: This clause is planned to contain the relevant part of the architecture impacted by IP flow level based charging.

Figure 5.1 presents the overall architecture for service-flow-based bearer charging.
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Figure 5.1 – Overall architecture for service-flow-based bearer charging

Note(*): The detailed functional entities of the Online Charging System are not shown in this figure. The details of the OCS are specified in TS 32.200.    

5.2
Functional Entities
5.2.1 Differentiated Credit Control Functions for Online Charging

The Differentiated Charging Function performs online credit control functions together with the Online Charging System. It provides a complementary function to the rel5 Online Charging System, in particular to the rel5 Event Charging Function.
5.2.2

Differentiated Charging Functions for charging rules
The Differentiated Charging Function provides service-flow level charging rules. This functionality is required for both offline and online charging.
5.2.3

Online Charging System
The Online Charging System is specified in 3GPP TS 32.200.  

5.2.4

Charging Collection Function
The Charging Collection Function is specified in 3GPP TS 32.200.

5.2.5

Traffic Plane Handling Function
The Traffic Plane Handling Function shall be capable of differentiating user data traffic belonging to different service flows for the purpose of collecting offline accounting information and performing online credit control. 

For GPRS, it shall be possible to provide these functions for different service flows even if they are carried in the same PDP Context. 

The relationship of the Traffic Plane Handling Function and other packet traffic handling nodes (e.g. GGSN, WLAN PDGw) is FFS.
5.3
Reference points

Editor's note: This clause is planned to contain the description of new and modified reference points.

5.3.1

New Reference points

5.3.1.1
Gx reference point

The functions across the Gx reference point are logicaly split into two interfaces:

· The Gx reference point allows credit control for service-flow-based online charging

· The Gx reference point enables the use  of service-flow-based charging rules such as counting number of packets belonging to a rate category  in the IP-Connectivity Network. This functionality is required for both offline and online charging.

Editor’s note: The functional relationship of these Gx functions and the existing Go interface has to be studied and specified. In particular, the control of dynamic service flow based policies is available in Release 5 through service-based local policy.

5.3.1.2 Gz reference point

The Gz interface enables transport of service flow-based offline charging information. The relationship between Gz and Ga in case of GPRS is ffs.

5.3.2

Existing Reference points

The Ro and Rf reference points are specified in TS 32.200 and TS 32.225.
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